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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE D»UN 
PUTTS, NOTAMMENT D*UN PUTTS DE FORAGE PETROL I ER, AU 
MOYEN DE TRONCONS TUBUL AIRES ABOUT ES INITIALEMENT 
SOUPLES, ET DURCIS IN SITU 

UprtMte invention ccoc^ 
aomnmcm no puits de forage ptoolier, an moyen d'un ensemble de troacoos tubulaircs 
- ou peTormes - nmilsirea, imtuJcmeat souples, aptei a toe repliecs looptndinriemcnt 
furdkwne^ pour lire tatn^ 

5 reflet d'unc presston intern pour prendre ime forme cylindrique, et enfm a toe 
rigufifiecs pi situ par polymerisation de lew paroi, renoombrement transversal d'unc 
preTonnc replies tont de dimensioQ miximak seusiblement inferieure a ton diamtoe 
intern a ! a teideplie\et tesdifes preTonnes posseoant une portion d'extremite* doal le 
dtametre - apres depliement - est legerement supencur a celui de la preTorme, ce qui 

10 pennet leur jonction boot-a-bout par embottemeni. avec recouvremenl de ladite portion 
d'etfttaM. 

Ainsi, en recourant a ce type de preTorrac. qui est connue en soi 
. poteaunttit par le document WO-A-94/21887 - ii cat possible d'obtcmr ua cfaemisage 
d'un £ametre constant sur loute la longueur du puits. 
15 A ctl egaid, U conrient de rappeler qu'avec des chemisages (ou tubages) 

tiaditioancU constitucs par dot cubes en ader k on cat oblig* d'utiliser dec troocoos 
tulMlaiiesteleaccfk|ue^ 

dec probiemesd'iimaUtfion etd'c^tanwulteneure du puits. 

L'ocjectif de ('invention est de proposer un proceed de forage ct de 
20 chemisage du puitt, i I'aide de fxtformcs du type menuonnd ci-dessus, qui puisse toe 
misenoeuvredemanieresunptettrapi^ 

Foci cela, ct conTormc'ment a I'invtntioo. on commence par mettre en 
place un premier toonccsj.ducW 
trcncjondanttouxneevcnlebas. 
25 Uproot scion Hmwtioncc^ 

a) on rait passer arialcmeat, de haut en bas, k tiavers ledit trooooo, un 
c*stttdefc*a^etonfc«eau-dessm 
fonneetc^|aT)fondeuradapte«pcw 

b) on retire I *outa de forage ; 

30 c) on inuodult une pceToime, k Vim replie\ k Hnteneur du puits en la 

faisaxittiavenerktraicc^ 
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du uou, sa portion d'ettrtmit* haute vctunt se placer a Tintencur dc U portioo d'ex- 
titeii6aar|iedutroD90A ; 

d) on mtrodirit un ctmcnt fluide au fond on trou, autour dc U portioo 
d •octrtmiti basse dc la preTorme ; 
5 e) oo introduit un fluide sons pressian, de density supeneure k La denate 

du ciment. k rtnterieur dc la preTorme afin dc la depiier rad ialrmcnt, progressrvement dc 
bas en haul, en refoulant le dmeat, clement de bas en baut, autour dc la preTorme, 
cootie b paid da trou ; 

I) tout eo maintenant I* preTorme tout pression interne* oo en cnaufle la 
10 innrfpoirUpotymeriser; 

g) |e ciment ayant oris, et la preTorme ayant durci poor consumer un 

trotigon tubulate rigkie 
goollagectaU|)olyinenaalion 

b) on rcitere Popeintion pour let troncoos suivants, jusqu'a obtcoir U 
15 longueur de puits chemise* soubaitec. 

Lorsqne, comme cela sera explique* plus loin, la preTorme pntente des 
reserves dc resine aptcs a migrer vers rexterieur pour former des venous aimiilnircs 
d'ftinrhfi*. ^ r^tjamement de ces venous est realise" au deout dc Tftape f ci-dessus. 

r>mamerepankuUereiD^ 

20 gemetre>n t aptc*occitt^ 

premier ctat d*eocombreaent tmimmal, 1m permcttant dc passer k rinterieur du troncon 
deja to place, on second ftat, d'encombrcmcnt iatermenlsirc, pour le forage dc la panic 
priiwi^e du tiou et un ao^ 

partie du trou destine* a recevoir la portion dargie de la preTorme. 
25 Daw un mode derealnan^ 

a m polymerisadon dc U prff^^ 

* double vtfvc place* en pnrtie 

nuidedegoonas^ariiil&iew 

L*tnstaIlation de forage et de diemiaage, qui fait egalement panie de b 
30 prenenieraventioiutcrvss^ 

- uoe bobine de stockage et de reception, k 1'ebl enroule\ de ladite 
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- one tetc snr^ombamreatree du puits, aptc a pcrmettrc le guidagect 
rinnodurtio^ 

du puits adnsi qu'au gonflagc et aU pdyniensauonde b preTorme ; 
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- de* bobines de ttocfcage i Petal enroule* de tubes meulliques aasttqut- 
inentdeTcnnju*esa?wa^ 

de ccs tubes contenant on rfUc servant i ^alimentation de U preTorme en courant 
dectrique; 

5 - un geoerateurde courant flectrique. 

D'antres caracteristiquea et svantages de lUnvention apparaftront de U 
description et des detains annexes qui en represented, a simple titrc d'exemples non 
liinitatifiuniiKxte demise en ceuvrc 
Sin- ces detains: 
10 .lesfigiraU4soiitd*viiesscf^^ 

let differentes Stapes de 1 7>peration de forage de la peme de puts qui doit recevoir la 



-Ufit^ar 5 est ime rue schemata 
die est solidaire, avanl raise en place, dans le puits ; 
15 * les figures 6 et 7 sent des vues partielles de rextrfmiU basse de la 

prtTonne, destinies a ill ustrer le principe de U double valve dont est pourvue la tfte 
d'omUlege; 

~v -Iesfigufes8al5iUus«i^ 
pfeToroeaa bout d'iintroo90od6Jacn place; 
20 - la figure 16 reprtsente schemaiiquemenU en coupe wrialc, un puits 



-la figure 17 est use vue scbemmuquc nxxttraat les cOTercnts i 
cooritubis de I'iMtaUation, situes en surface (tte de puics) ; 

•les figures 18a30 - accnelle plus petilc - iUustrenilefa 
25 rTnf frH"**" «ti cams <fa differentes topes do chenusagc. 

La figure 1 represente V extremis basse d'un puits vertical en cours de 
foray et dp ctenisag^Ce puits, incenqdeternent fort; cornporte un cbemisage deja en 
place sous forme d*un tube cyiindrique rigide 2 presentant une portion d'extremite* basse 
20 tingle. 

30 UdiamctrcD decette partie 20 est legeremcirtrJus grand 

ddela|>arneprindpeic2,sitt^ 
troocoos 2, avec rtcouvrement des parties d'extremit* 20. 
Letronccadecteriisag^ 

que 200l 

35 Noos alkns maiatenant decrire de quelle iruru^ va etre mis en place, a 

raideduproceViiderurventio^ 
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Pour cda» comme illustrf aux figures I I 4> on commence par forer un 
trou destine* a teoevoircc tronoon. 

A cet eJTet on utilise un outit dc forage 1. du genre trepan, qui a la 
particularity de pouvoir etre rftracU on dilate* radialement, dans trou £tats d'encom- 
bmnent dkf fdreats. 

Duns un premier tot, illustrf a la figure 1, i'outil est rttrac* au maximum 
de telle maniere que sa plus grade dimension tnmsversale autorise son libre passage a 
ITateneur du trongon 2. axialefnmt k was cdni-d. 

DaMcete^sooencombiememert 

De mamere connue. l*oanl de focage 1 est fixe* h 1 Vxtremit* (Tune tige 
tubolsire 10, qui porte le moceur d'entralnement (non represent*) de Toudl en rotation, et 
les organes atsurant son deploiemem«sacmttactk» 

Comme on lc vena plus loin.Udge lOot moruecarcxti^^d'im tube 
nrtalliquc ante a toe emoule* sur un tambour recepteur dispose* en surface, en tele de 



15 . 

Dans un second «at de deploiement radial, Ulustrt i la figure X U parte 
conpante 12 de Tontil possede un diametre de travail •enablement egal a D. 

L'outil ayairtae'descena^ axial wneitf 
dejaen place, on provoquc ee deploiement radial an diametre D lorsqu'tl est arrive" a 
20 Tiateiinirdelaixxtion 

vanxsadescente comme ulustrf par UflecAe Ft > la figure 1. 

On i*iisesii»k forage d^tw D. coaxial an 

troncpn 2. dsss k pfokaos^tne^ 

La profoodeur de forage correspond I la longueur du troncon que 1 'on 

25 sonhaitemettre en place 

L'outil 1 possede <ks organes de coupe addinonneU 11 qui peuvent etre 
deployesiadialOTent^ D, afin de pouvoir recevoir la portion 

&argfe du tronoon 1 mettrs en place. 

Comme iUustit^ la figure 3 t f^ 
30 yliwi vn ffargjfT*"— 1 * fmn 3 n»a ceitsine hauteur. 

AUfigUfe4onadesigfie'parUieTem« 

dutrou3,paxUre%ence31Upara 

basse du trou, dont le diametre D est le mew qwcduideU parte 30. 
I^pieTorine 4 representee sd 
35 general que cdlc dtoite en derail dsns le WaA-9^1B87de>cit£. 
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Ncanmoim. die est depourvue dans sa partk basse d'un organe obturateur 
loanable, du flit qu'on a affaire a un trou borgnc ; de plus, U preTocmc 4 possede une 
portion d'extremi te* basse 40 dc section eTargie, 

La prffonne 4 est support* par tine tige tabulaiw Scaader.earoaUble 
5 sur uo tambour de stockage iitue* en surface, et qui pennet de la fake descendro a 
V inteYieur du puits, et de hi fourair les fiuides de cimentarion et de gonflagc, aion que 
I'energie dectrique poor la pdymcnsauon de la preTonnc, par I'intefmcV&ure d an 
dispceitifderaccorxfac^ 
UprcTc«*c*seiacc*o^ 
10 Cc type de life d'ackrenroolableert 

per le tome anglais -COILED TUBINO" - en abccf6 "CT." 

Comme celaest decrit dans le WOA-94/21887 de>ctte\UpreTonnecst 
oc*uieeaae*exlitmta 
tales et/ou deooupabtas en fin d'epecatkm. 
15 La fete diatribatrice 51 possedc une double valve 52, S3, actionnahte 

select ivement (deptns la surface). 

Comme iUustre* aux figures 6 et 7, U valve 52 pennet de distribuer un 

flinde de axairflaa^ a l'inte^ 

distnniier tm cicnent flaide a U 
20 Comme ffluitrt a la figure* Ujwffonne 4- qui se trouvc imttalement a 

I'dat raola lemeat itpte-catd 

traven le trooooo de cfcemisane2dejacnpUce. 

Bien eniendtt. pour que ee^ sc4^ 

brementtratavefsddelapr^^ 
25 de^^quienmspandacdui 

Lonq^UpreTonnc est rcpuec sure 

m \T ou en forme d'escargot - comme iliustre* par example am figures 6A et 6B, 

respecti vement do document WO- A-94/25655 ; lorsqu'dlc est deptiec die present* une 

section ctrculeire. 
30 UpitTonne4e3tpoKticnnfe 

d"extjemi^ plus Urge 40 se trouve en regard dc Ttlargissexacnt de puits 31 ; la longueur 
du mm 3 est determine* pour que. dans cede position, la portion eupenoure de la 
pittornKSC trouve en regard derfl 

Onp l oeedealtnimlTnjecticm 
35 preTonne. via U valve 53 (Heches J, figure 9). 

Le dment est choisi pour avoir une densite* voisine - voire legerement 
supeneurc - de cdle de U boue liquide 7 se trouvmnt dans le puits. 
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L'arrivec de anient I U base de to preTorme chasse done cettc ootie vers le 

haut 

Comme iilustre* a la figure 10, on precede ensuite au gooflage de la 
preTorme, en injectaot un fluide sous pression a 1'interieur de celle-ci, via la valve 52 
5 (flecnesl). 

II a'agit km t d'un Uquide introdirit de rexterieur (depuii la tile de puits) 
par k conduit 5 dans U preTorme, soitd'un liquide (eau, bone ou parole) potent dans le 
pails et pomp* dans la preTorroe, 

Le bquide de gonflage est avantageusemcot cfaoia pour avoir une densit* 

10 legertmenteupeWe^ 

gooJUge va ae faire peogressavement du bas vers le haul, comme symbolist par let 
flecbaG a to figure IG. 

A dtfaut ,to progression du gonflage du bas vmle haut pcutftreccctrtWe 
co prtvoyant, le long de la preTonne, une sene de bagucs de contention frangible*, dont 
15 Jcseuilderorxureestadanid*^ 

Le timcnl est par consequent refouW egalement de bas en bant centre la 
paici du puiti, comme symbol 
vers le haut 

De preference le volume de ctment ptnpfeenque n'est pas suflisanc pour 
20 atteindreUparuebaittedetoprtf liaison sans ciment dans 

Uttoedejonctiooento 
11). 

r^preTerroc^lapreTora^ 
c haud, prise en sandwich en tie une peau interieure et une peau cxterieurc clasttques, et 
25 munie, ootd interieur. d'une reserve contenant de to reanc apte a migrer vera rexterieur 
pour former dea bounelea amulaires favorisant rancrage et VttMxb&Udutubi&axtoz 
to psioidu puits. 

Une preTorme de ce genre est decrite dans to demands de brevet franenu 
94 08691 deposeele 7 juiUet 1994 par to denwdeftsse, et am son extension iru^rna- 
30 tkmlePCT/re95«»02. 

Ccsverrcusannulaires.repe^ 
9 ; de preference il est privu une densite* plus grande de venous (c*est-a-dirc un 
6avttment |4us fsibto entre 

maniere a assurer une bonne «tsncneit* dans to liaison bout-a-bout des different* 
35 txoncons. 

UchaiiiTageetUpolymerisaUOT realises une fou le 

gonftoge terming to pttss^ 
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A titrcindicejif.Upresaonintexre IS bus. 

Lc chauflage de la prtTonne pcut se faire soil en iocnoduiswit ua fluide 
duujdArinl^ricirclfiUpfffonne, icit par rfactioo chimiquc exotbcraiquc, soil encore- 
de pretence - ptr eflct Joule, au moyen de resistances e*tectriques (fill chaufTants) 
5 diipoete dans bpaitrfdebprtf era 

electriquedepuis la ttede puts, via la ttge -Taled Tubing" -5. 

A titic indicatif, la temperature nteHmibpdynMfltfoncstdercHdR 
de 110a 140^ etUdureedecettee^ est deT^ 

Lorsque la poi ymensation des verms 9 et de la parol de preforms est 
10 ienninec. et que le timet* 6 a fait sa prise (figure 12). on retire I'oriHage 500, SO, 51 
(OeckeK, figure 13). 

On iostalle aloes un ouul de coupe (501) * rextrfmite* du tube 5. et on 
decoupe le mmnchoo d'Oancfefitt de l'extremit* haute de la prtforme (polymerisee) 4 a 
(figure 14), qn'on arrachc ernuite. On opere de la meme maniere poor (e mancbon 
15 infencur. 

OncMentaJomtmtxonc^ 
mettfle cubage precedent 2 (voir figure 15). 

L'opentkm qui vieut d'etre decrice est Wen sOr rfil«e, troncon aprts 
troncotu afin d'octonir Uprofondeurde puts chemise* souhaitee. 
20 Dar»unn*>c*de realisation^ 

composed a 30ft de rtsine cpoxy et k 70% de fibres de verve, cette toe eyant me 
Ipelsseur de Tordie de 14mm ; lea pcaux interieure et exttrieorc, en caoutchouc 
syntttftique, oat respect! vcment nne e^sseurde 2mm etde 6mm environ. 

A tHre indicatif. U portion priotipale de la prtTonne 4 possede, a V6m 
25 de^tw*amctre interim 

184mm, tandis que la portion flargie 40 possede un diametre interieur de I'ordre de 
188mm et un cfivnetre exteriear de t'ordrc de 236mm. 

Us portions 30-32 cf 31 du puits oat dea diamfctve* moyen* deFcxdrede 
197mm el de 244,5mm, rctpectivemenL 
30 Lalona^ievckadifrerenSstzoncOT 

simple titre indicatif, la longueur d'une preTorme peut toe de Tonne de SOOnt 

La figure 16 repreaente un pints F chemist par un ensemble de troia 
tronooos 2A. 2B et 2C about* et dmentte. 

La figure 17 represent* srVmarifpifnimt uae installation de tete de poits 

35 quipermetdemettreeacegm 

Surcette figure. Uttodepuits.r*Ye^^ 
me^ique (chassis) 100 entounmt la ttede puits. 
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Ccttc structure 100 pone un iojecteur 101 pourvu d'un sabot d'appui 102, 
etiervutin^pGrteretipcawksd^frcmtt matcriels torsq^'ilssnotdesctodusdtns 
le puils ou retires de cdni-d ; die se tnmt I ri^omb <kT entree du puiti. 

On a designe* par la reference 54 on tambour de stockage sur toque! est 
5 enrodeeUpreToniK;c^ 

U rff fence 540 deaigne un eabot de support ctdeguidagede la prtfonne 

al'ertfreedupusts. 

LeaicT&caoea 56ct57dcsigneotdes tamboumewlesqueUaooiexuoules 
et stock* mpecd vemctf to tulwX.T. w (C^W , nibii«)560et5. 
10 Lb tube 560 eert a supporter et 4 deplecer Toutfl de forage ; le tube 5 

(commc deja diO aert a supporter la prfforme. a amener let fluides da gonflage et de 
dmentatk»iUprtTonne»eta 

pctynteneation). 

L'dcctricilc* en fouxme par un generaleur fiectrique » 
15 LaitfeYeace59deagneunecabinedeGontrai«der 

De minierc clasoque, Pentite du puits a forer est initiakanent ganrie d'un 

cuvelage 550. 

Le btpan 1 eat adapts a 1 'extremis du tube 560, lequd eat ddrouto du 

tambour rfeeptaff 56. aupport 101 

20 (voir figure 18). 

On precede alon au forage du trou.de fonro Aagee3.deatiiidAieoevoir 

to premier 000900 (figure 19). 

Aprts mite en place de la preTorme, ciineeJ^onetmieeaurood.eteafin 
polymeriaatioo ia^deceOe^ 
25 00 retire to csealuit central (5^ 

54 (vide) sur laqudlc Gait initiatomem stockce la preTorme (figure 20). 
Uprtfonnesetrooveabou 

On defait enauite les connexions aydrauliquc et clectrique avec la 
preTorme, on tnstaUc et 00 acdle de aunierc emache autour de U mte da pmta un 
30 appemBagedesfcmrtoa^ 

A Taide de ToutU de coupe 501, port* par le tube 5, 00 decoupe lea 
manchoos d'emndaft* bant et baa (figure 22). 

L'dtape servants consist* a forer la section un vante, pour obtenir un trcu 
*ag£3 protoogeant to troocoo2(figure23). 
35 Ff^ t* ™ rr^lihrg toa diamfrna et on vcrifie riiitnemeat du troogoo 2 el 

du trou3. 1 raldcd^mlnstnaiicjKapprt^ 

On met en place we nouvcJle preTorme (figure 25). 
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On la rait descend* dans k puts, et on k potitioooccooveaablciDcnldnis 
le trou 3. On la connecte au tube 3, et on procMc au gonflage, k la rimeatatkm. eU It 
polymerisation (figure 26). 

On retire le conduit central 50, qu'on remonte et qu'on coroule tur le 
tambour rfcepteur 34 {figures 27 ct 28). 

On suspend Tontil de coupe 501 au cabe5,etooledesoeadpourd6cDuper 
les mancbons d'extrfmitel (figure 29). 

On obtknt atari deux troncons rigkfcsabout&2A,2B (figure 30). 
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1. Proce<ie" pour fortr et cheiniser un puits, notammem un puitj de focmge 
p6trotier, au moyen d'un ensemble dc trongons tubulaires - ou preTonne* - Amitaires, 
impalement soupies, aptes k toe teptiees loogitudiittlemeat sur eltes-memes pour toe 
intratates dans le puils, pun k toe depliece ladialcmcnl sous Peffct d'une pressioa 

5 interne pour prendre one forme cyiindrique, ct cofin k toe rigkttftccs in situ par palytnen- 
gsiioo de teur peroc, rencoabrement transversal d'unc prtTonne reptite etani dc 
dimenska mutimalc sensibtement mfcrieure 1 son diamtoe intern a V&aX deplie\ et 
ksdites pfeTormes (4) potaddtnt one portion d'extremit* (40) doot le cfiametrc - epres 
deptiement - est tegerement superieur a cd iri du teste de la pceY orme, cc qui permet lew 
10 jooctioo bout-a-bout pax embottemcnt avec recouvrement de ladite portion d'extremitf 
(40),cai*aerisepexIefsJtq^ 

r en tree du puts, sa portico d'extremite* elargie (40) townee vers le baa, 

a) oo fait passer abatement, de haut en baa I travere ledit troocon (2), un 
outil de forage (1). ct oo fore au4essous et dans le proloogeioeat de oe iroo$on (2) un 

15 trou (3) de forme ct de profoodeur idiptecs pour recevoir le troocon tuivmat ; 

b) oo retire 1'outil de forage (1) ; 

c) oo introduit une prfformc (4). k l*cttt itptii, aJ'interieur du putts en la 
faiaast traverser le troopo <2) deja en place, etoo la position!* cooveoaUemeat k 
rinterieur du trou (3), sa portion d'extiemite* haute veoanf se placer i I* interim de la 

20 portico d'extremite* elaigic (40) du trachea (2) ; 

d) oo introduit un ctment fluide (6) au food du trou (3), autour de la 
portion d'extremite* basse de la preTonne ; 

e) oo introduit un fluide sous prtssSon (8). de density superieure k la 
derail du ctment (6), k Finlerieur de U preTorrac (4) afin dc la deptier ra di alcmen t , 

25 praa^easiveiiietttdebascahaut»e^ 

de la preTonne, coatre la para du trou (3) ; 

0 tout en tnainteoant la preTonne sous pression interne, oo en chaufle la 
parol pour lapolymcViser ; 

g) le cimcnt ayaot pris, et la preTonne ayaat duict pour constitucr un 
30 tropin nibulalro rigMft dr rhtmi>g» ™ Mri*l*ment lea outillages aymnt servi 

aupmllageeta^polyinensn 

h) oo rfitere 1'operatioo pour lea troocons sirivunts, j«qu'* obtenft la 
longueur de puits ctanise* soubsitee. 

2. Proceed* scion levendicanon 1, csu^cterisc par le fait qu'oo utilise uo 
35 outUdc forage (l)dus^nwtrep^ 
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radiate, a savoir un premier tox d'eiicombftment mioimaJ, !ui peimettant de passer a 
rinlcneurduironcon (2) deja« pUce.imaecoode^d'eocom btennftiiaire, 
pour Je forage de la parte priori pale (30) du trou (3) ct un troisieroe etat, d'encombrcmcnt 
maximal, pour le forage dc la partie (31) du trou (3) destiuee a recevoir la portion elargie 
5 deUpreTonne(4). 

3 . Ploo6d^ aelon U revendicalioo I ou 2, cmctfrM par le fait que kdit 
ou tillage oomprend use l£tc (51) 4 double valve (52, 53) pUcec en partie basse de la 
prtforme (4). et apte a distriboer select vwnetit un flmde de gonfla$e (8) a I'inteneurdc la 

pttfocme W et imdmemfhto 
10 4,lastattaxioodefon^tf deca^^ 

proedd^ telian I W des revewficaiioQt 1 i 
ttedupuiu; 

- one bobine (54) de stockagc et de reception, a f tot enrould, de todite 

preTorme(4); 

15 - une tfcte (101) aurplombaat I'entree (55) du puits, apte a pennettre le 

guidage et lUntroduction dans le puits de to preTonne (4) et des different* outillages 
servant su forage du putts ainsi qu'au gooflage et It to polyni6nsauonde to pteTo » 

- dea bobines (56, 57) de stockage a I'etal enirwk de tubes mttailiques 
rtaftigpfmrn!^^""^ *)»P»^ deacendreet remonter kadits cmtiUages 

20 dans le puits* Tun (5) de ce* tubes cootenant un dole servant a raJimentanon de la 

• un sjeaeVateur de couraiue1ectrique(59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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1 

PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections— or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 
the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
1 0 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30— on a smaller scale— illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 3 1 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 
entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 



2741907 



Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

10 Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding — is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

1 5 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4')> the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1 ) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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